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SC(>PE OF WOJ2K 

BACKIGRO(; \ 1) 

TIIe AfI'CI) naturaI emissions sourccs tcam has been fundcd to perform emission 
characterir.ation and chemical profiie anaivsis of major particle and trace ~~ as emission sources. 
The focus of tile following tasks «ill be to further devetop and implement field sampiing 
tcchniques to capture particle and trace bas samples lroiil biomass opcn burning, natural biogenic 
processes, and auricuitural activities. We wi11 examine trace gas and particle concentrations ancd 
composition above biomass lires. forest canopies and a<rricultural areas to better understand 
these source contributions to ambient PVI concentrations. This may includc deveiopment of' 
portable and remotelv controlled sampling platforms capablc of dra ,,ving large volumes of smoke 
from in situ tires and a-rtbicnt air above forests. ArVe vvill spccifcallti taruet forested ccos ~ stcros 
in North Carolina, including forested eastcrn peatlands_, mixed hardwooddpine iiorests and 
lon( , ieaf' pinei"-irccyrass. 

ThisWork Assi-tunent will provide ficldmeasureznent methods development and 
database management support to characterize CO,, CO, CI14,  volatile organic compounds 
( VOC). and PM so that emissions li -om in7portant torest fuel components « ill be characterized. 
T:nis lviil also allow mass balance calculations to be performcd so that lluxes ofco-sampled trace 
gases (inciudinl,l dioxins, C'H;Br. C'H;Cl, and possiblv Hg) may be determined by other APPCD 
collaborators, This 1Vork Assi-nment wili also provide technical support for \,0. A'}I ; . N1I. ;  , 
bioaenic aerosol, and biocenic organic trace gas sampling. 

It is gencrally thou-ht that emission factors or pollutants are among the nlore consistent 
and reliable conlponents of biomass burning emission models. I iowever, comparisons of recent 
studies sug2est that under some cornditions. especially tivhere smoldering conibustion is 
important, ernission factors (EF) are still quite uncertain (.Andreac and Merlet. 2001 in Cilobal 
Biogeochemical Cycles; Navs et al.. 2002). Residual smoldering combustion (RSC) emissions 
in deep oroanic soils can persist t ~or weeks to nlonths. Limited observations suogest that RSC is a 
~ lobally siUnificant source of emissions to the troposphere (Bertschi ct al.. 2003 in Journal ot 
Geophvsical Rescarch). `I'hese autilors used a modcl which predicts trace (las I:I' for fires in a 
%vide variet ~,~ oCabove ~~round fine fuels. It lailed to predict emission factors lor RSC. For manv 
compounds, the I;F for RSC-prone 1Erels is very dif#erent trotn the EI ✓ ior the samc compounds 
rr.easured in tire convection colutnns abovc forest ecosysterns. Some larLe changes resulted in 
estiinates of biomass tire ernissions with the inclusion oCRSC. For instance, I-T' inereases bv a 
factor of—  2.5 even when RSC accounts for onlv 1 C?% of fucl consumption. This shows that manv 
inore mcasurements of fuel consumption and ernission factors tor IZSC are nceded to improve 
estimatcs of biomass burning emissions. This is especially true tor lirc in 0170anic soiis ol: the 
southzastern US coastal plain. 

Recetlt CMAQ analvses have also hiai -nlighted the need for improved seasonaI biogenic volatile 
or~ anic compounds (BVC)C) emission estimates. These ozone and SOA precursors include, but 



are riot linritcc'. to, isoprene_ monoterpenes, srsquiterpencs, arad oxv ~~<na:eLi E3VOC. tUe Will 
conduct ticld studies to address these issues as xvetl. 

"Fask 1 

iZcccnt particulate matter (PM) and gas phase chemistrti -  (as well as P%,1 p iiy sical 
charac-teri>tics) tave becn dcscribed in I lax s ct al. 2002 {"Eni•it - onrnenttrl.Sciencc u17(1 
7ec/rnolomv). 'I'hese studies were conducted in controlled etivironments; hox-i -evcr, and there is a 
need to test PM_,  _; LFs and tracer ratios derived in these studies with data #rom actual fires in ttie 
iicld.  

:1PPCD reccivcd funding frorn the U.S. Department of'lnterior Fish & Wildlife Service 
tbrouwh the .loittt Fire Sciences Kesearch Program to conduct researclh relatcd to these tasks. 
More cietail is given in the proposals_ "Developmejtt arid Derrnonstratiorr of Snioke Plur»ie, Fire 
Emissiorr.s, rrrzd Pre- afrd Post Prescribed Fire Fuel itifodels on :North ('arolirza coastal Plailt 
forest Ecosystems" and "Predictirr; Prescrified and Wildlayrd Fire Srrroke, Enris.siotrs, afrd 
fire Characteristics itt Deep Organic Soils" The contractor has copics of the researcll p1z:ns 
sun:n7arived « ithin these proposals. 'I'he contractor shall follow the ouidelines xvithin the 
proposals to design remote controlled continuous sarnplirt ~? sy'stems. 

'I lte objecti ~~ e of tl ~ e proposal is to develop, cahbrate, and deploy methods to provide 
satnplc ?iiatcrials ]iom actual tires similar to those provided by the controlled studies of Hays et 
at._ {20 102). The (_:ontractor tI1a11 evaluate remote sampling platforms such as remote controlled 
helicopters and sniall unmanned blimps tor applicatiorn to this testing need. The Contractor shall 
consider smoke plume a ~.~c. particle filter loads, trace ~as collection, samplc p acka ~~ e xti - ei~~ht, 
payload, anci cost in de ~~ eloping these systems. Initial plans must be submitted to the WACC)R 
fi>r 	Saniple criteria are further described in tasks 2 and 3 belotv. 

'I -est preseribed tires xvill take place in theNC coastaI plain ald piedmont during 2{){)9 
and 207 ~ . I ~~ l e contractor shall monitor emissions using an unnlanned sampling systeni firom a 
fire on coastal plain peattand forests. The Contraetor shall characterize continuous mea-5urements 
of photocheznicall\ active and radiative1y important trace gases as %i-ell as VNI emissions frotn 
this prescribed bturn. ~~ t a minimum_ contirnrous estimates oi C1i ;, total NivfIlC'. t'O. CC)). and 
I'Nt, : are needed. ~ I he contractor sha11 also e ~~ aluate the possibility oi implementim~ continuous 
F'I'IFZ Ietr orttanic trace gas measuremetits. "I'he Cn measuretnents liom small sulturic acid 
reaction deteetors currentiV used in our portabie snioke sampling packages can be relatively sloiv 
to respond to rapid changes in concentrations. so  the effects of this laa should be determined by 
comparison with gas -ilter correlation methods in ihe metrology lab. 

"1'he Contractor shali quantitatively analyze thcse 5amples to determine etzlission factors 
ior indi~ idual trace gases. 'I'hese should be cornpared with factors from other fuel tvpes. The 
Contractor shall compare current source appot -tionmcrlt chemical f n«erprints fronl these iires 
with those fmm oui -  iaboratorx ,  and '`bumhut - studies ( I laves et al.. 2002 ). ~'his will alloti~ -  us to 



assess these siunatures with iYr situ data. The Contractor shall also comnare emission factors and 
iluxes w~ith an~- a ~Tailable data trom wildf re cmissions from corresponding 1c ~ rest : ~~ pes. 

The Contractor shall calculate emission t7uxes from the concentration data using,  n<ass 
balance technic}ues. - 1 he WACOR will also be conductin« traee gas and PVh; measurements 
usinp L. separate and independent :ightw=eight portable s% stern ±or comparison. 

Detiverables: Within 3 rnonths following each burn_ the Contractor shall deliver to the Wf1COR 
a report (in YlS Word format) and database (in F.xcel format') of the continrtous particle and trace 
_as measurements froin the t.est fire. 

: asl: 

is determined by the 1~'ACUR that additional test burn (controlled environment. "burn-hut" 
experiments) data are needed, the C'ontractor sha11 coilduct controlled burninc- ,  emission samplin(, 
usim.a the faeilities described above. lt mati- be necessarv to acquire additional eastern NC' `uels 
such as peat soil or marsh grass residues commonl,, burrned in wildfires or Rx burns. These shall 
be acquired b ~ the Co::tractor and tested (at least ttiv°o replicate samples of each) if need is 
determined bc the lVAACOR. Small samples (approsinzately 20-40 grams) shall be weighed, 
oven dried (at 80 to 90EC) for 48 hours to constant moisture content, and re-rveil;hed bv 
biomass component (e.g. dccomposed organic matter, humus, stems/leaves/t ~i~ igs, other) to 
;;ravimetricall-v determine moisture content prior to burning. Emissions of C'C),, CC}. Cl 1 4 , 
P'14, ;, PMI«. and VOC vvill be collected by the Contractor in collaboration with APPC'D staff 
usinu the dilution sampler (if'needed) as prepared by the APPCD Emissions Characterization and 
Prevention Branch. Riotnass sample size_ fucl moisture:aT` -ay. and burn time shall be planned such 
that P:VI tilter samples %vi11 contain a minimum of 1 mg of material needed for PM chemical 
characteriz::tion hN 	/PPCD. Thus far, sainple size (f ~or each individual test 	needed to 
ensure adequate I'M sample inass is approximately 12 1:,, 	moisture content. Purthermore. 
indi ~ idual emissions samples should be collected durino both flamin() and smoldering stage of 
each ftiel bed type. Continuous monitoring of CO, and C'O will prov ide useful information on 
flamina and smolderinig- phases during the course of tiie burns. 

Fine 1'VI sarnplcs will be collected on ',7 mm diamcter quartr lilters. wIich will be supplied and 
analyred bv :'1PPCD staff for finc particle compositior.. l hese f -iiters are to be handled by forceps 
in order to avoid cor.tainination. The test data.vil1 bc delivered to the WACC)R for analvsis. 
Complete details for handlino, the PM samptes are found in the memo regarding "PiVI-2.5 
samptes for source apportionment " dated ivlarch 9, 1999. This intormation has been supplicd to 
the Contractor. 

Deliverables: Within 2 months following each burn, the Contractor shall deliver to the tiVACOR 
a report (in ti1S Word 1'erfeet format) and database (in :;xecl fornlat) summarizing particle and 
trace gas einission fluxes froni each phase of each fire. The atmospheric conditions during each 
burn shall be reported in addition to fuei consumption_ fi:cl :noisture, and a description ofthe tiiel 



ofthc CO, ,ras <-,enerated during graphitc production , ~.~ ith either a VG PRISM or VG OP'I'I ~'IA 
anass spectrometer. I-Iowever.. some earbonate samples are reacted and mcasured directly ~vith the 
VG PRISM `iSC)CAR13. 'I'he C''C vaiue used to calculate the Fm of'a sanlple is ;pecitied in :he 
report of I=ina1 Resulrs. 

Reportin ~~ of a ~~es and!or activities follo ~~~ s the coavention outlincd bv Siuiver and Polach (1977) 
and Stuiver (1980). Radiocarbon aues are calculated using 5565 (yrs) as the hal;=lile of 
radiocarbon and are reported without reservoir corrections or calibration to calendar vears. For all 
sca \%ater samples, -vi~ here collLction date is known, a A  14C activity which has been corrected to 
1950 values is also reported. For other samples where A"C is reported, ~vc assun<e the collection 
and measurement date are the same and leave it to the submitter to make further age corrections. 
Atoms of "'C contained in a sample are directly counted usin, the AMS method of radiocarbon 
analysis; theret'Ore, internal statistieai errors are calculated using the nuinber of counts mea5ured 
fronl each target. An external error is calculated I-oni the reproducibility of inditiridual analy ses 
for aL)iven target. The error reported is the larger of the internal or exterr:al errors. When 
reporting AMS results ot'samples run at the \OSAMS facility, accession nurnbers (e.g. OS- 
4 ,4~~ ?r's) are required to be listed together with the results. "I o avoid confusion_ we su ~ =,~est 
tabulatin,  OS-numbei-s and associated radiocarbon ages as thcy appear on the attached Final 
Report in addition to anv subsequent corrections that mav need to be made to the ages. We ask 
that published results acknovcr ledge support tionl NSF bv 	the tiSF Cooperative 
A,greement numbcr. C)CE-9807266. `hhe NOSAMS facility ~kould appreciate receiving. reprints or 
preprints of papers refercncing AMS analyses made at the NOSAMS facility. Anv sample 
matcrial not consumed during sample preparation or AivIS radiocarbon analysis is archived for 
two ti-ears at the NOSAMS Facility unless othe.r arran( ,ements are made by the submittcr. 

REFERENCI:S 
Karlen, I., Olsson, I.U„ Kallburg. P. and Kilici, S., 1968. Absolute determination of the activitN of 
two 1 - 1 C- dating standards. Arkiv Cxeofysik, 4:465-471. 

Olsson. I.U., 1970. 'i'he use of C)xalic acid as a Standard. ln I.IJ. C)lsson. ed_, Radiocarbon 
Variations and Absolute Chronoloo~ v, Nobel Svmposium, 12th Proc., John Wiley & Sons. New 
York. p. 17. 

Stuiver, M. and Polach, i-I.A., 1977. Discussion: Rtporting of "C data. Radiocarbon, 19: i55-363 

Stuiver, M., 1980. Workshop on 14 C data reporting. Radiocarbon, 22:96=1-966. 

Deliverables: The Contractor shall provide instruinent output tiles (in MS I ~:\cel or ASCII 
format) on a monthly basis for thosc ChMS deployed at the field sites, inc-luding (but zlot limited 
to) the Aethalometer, col:densation particle counter, and C'O, NC7--, SO ~ , and O; monitors_ "I'he 14C 
estimates for the filter analyses should provide uncertaintv estiniates and mean percent modern 
carbon in Excel format. 'I'he nOSAMS tormat is recommendcd and xve include samplcs f ~rom 



arrav nrior to burnin0. 

I ask ',. 

'I"his task supports ambient arnd 'I cflon ba ,_; enclosure mcasurcments ol" C. ~ -C i (, )3VC)C "I'hc 
Contractor shall ass:st in thc appiication of  an existing SIZ1 GC%FID system to allow sarnplint 
dircctiv fi-otn ambient air or ve(yetation enclosures. 'I'hc SR_I GC svstem is currentiv located in Lab 
D47 ~ vvhere it has been modified bv the ~VAC~ OIZ. It vv~ ill be mo ~~ed to I.ab E ~ g I w~ :aere it can be 
used to analvze plant emission samplcs from a C'onviron enviromnentally controlled growth 
cha:nher. It is a dual chanrlcl svstem vvith a two staee preconcentration unit consisting of parallel 
`/" traps packed with carboxen and carbopack 11 tollw,ved b% 1!8"traps with Carboxen. Carbopack 
r3 and "i - enax TA. Dual metal MXT 30 tn columns are followed by FID detectors. "I'hesystem 
si_lould bc calibrated ;or a list of bios7enic VOC to be provided bv the NVACOR. The GC vvitl be 
used to determine concentrations irl ambient samples collected for the purpose of detertninint ,  
ambient VOC conccritratioiis and emissions from vc ~~etation. In addition to the necessary 
iiardware modifications, thc C'ontractor shall devclop suitable injection and calibration methods. 
Descriptions of tl ,.e s; stem are attachcd. 

A portahle GC!IV1S has also been acquired by the WACOIZ for use on this task. It consists of a 
Inficon TR unit vchich has •a Rtx-I MS column (1 Q{l°io polvdimeth\ lsiloxane. l 'Um df 15 mcter 
len(~th. 0.25" nunt i.d.) in a teniperature proarammable oven (to 200"C). f'reconcentration is 
performed by drawing sample at 100 tnl min -I  through a tri-bed trap consisting) of Carbopack Y. 
Carbonack X. and C ~irboxen 1018. A single bed preconcentrator packed Nvith 'fena.x "I:A is also 
av ailable. 1'he WACOR is currentiv calibrating this s', -stetnfor 8'I i 	13VOC and other 
compounds commonly found in biomass smoke. It wTill also be used to identilv other compounds 
r•.ot currentiv in our databascs. 



='he iilters are held in place hv a yuart ~ tube throu ~~h ~~~hich the ambient air is passed. Upon 
conrpletion ot the collcction period 	piccilly 167 rnin.), air is purged frorn the s ~ stein and thc 
fliter is heated in an U1tra lli<<h i'urit} (L.THP, >99.9995, ° ,<,) I Ie atrnosplicre to 6 5 0°C' and held tor _. 
0. ~ min, then heated ':o 85O ~ C'. held for 1 min to cc~nzplete the the.rni«1 step for reieasing OC. 1 hc 
ovcn contain;n,~ the lilters is then cooled to 6 5 0°C. and the carrier gas is then switched to 1(i°/, (>, 
in He. '1'i1e oven teniperarure is a ~ain increased ti~ 8~ 0"C to oxidize and \olatili ~.e I:C and residual 
char fornied during heating of the OC in tlhe previous steps. As the oven coois, ari external 
calibration is pertormcd hv injcciin ~~ 1 ml of ~ o C~ 1{4 in ile. At 7{~ 0 tor and ?98°K. this standard 
injection contains 24. ~ =1 Lto ol carbon. The carbon from the external standard or that volatilized 
lzom the filter is com-erted into CO, as it passes throu(h a ZmO ,  catalvst. -hhe CO, is t11en 
rauantified b}' a non-dispersive infrared (1R) detector (R%1 . I ltd_- Mosao%v, Russia). 'l'l-,c split 
between (.)C and LC is determined bv Iaser corT -ection. A tuned diode red laser bcam (660 nin) is 
passed through the liltcr during sanipling and analysis. A ftcr sarnple collection and prior to the 
initial tempc;rature increase, laser absorbance is recorded. Charrino ot'OC on the lilter can 
increase absorbance during the initial teniperature increase in the 1le environment. 1?urinL ,  the 
sLcorld heatinLy stage in the lie'O ,  stream. elernental c:rbon is oxidized off'ot - tthe filter and red 
li—oht absorbance decreases. When ahsorbance decreases to its initial valuc_ thc "split point"' is 
reached_ and carbon that evolves af`ter this split point is classified as elemental. Peaks intelUated 
prior to tl_e split point are classilied as OC. '1 -his process is illustrated in a t% , pical thermo<,ram 
belo ~t. 

During the sarnple eollection period, the front oven containino the sample tilters is tvpically 10- 
20"C above- an:bient temperature. No correetion is applied to account for possible loss (if anti ) of -  
SVC)C from the filter due to this heating. 'I'hc thermogram in h ~i~urc 1 helow su ~gests that this 
loss is likelv to he nci-ligible, sir:ce little carbon evolved liom the liiters at temperatures beli?«r 
lOt1`C. 

:1ie contractor nlav be required to up ~~rade the chassis of the 5unset OC! ~:C analvzer to 
incorpoTate a variaole speed, high volume coolinc ,  system and a new ND1R cietector. These 
up ~~ radcs xvill itnprove sensitirritv and tolerance to hot surnrnertime ambiernt conditions. 



The C'ontractor shall assist in the maintenance and calibration of an existing GCiTCD systcm to 
a:lo«-  sampling froni 50mi syringes, similar to the existing APPCD N,O system. The GC will be 
used to determine concentrations in ambient samples collected for the purpose of determinint .) 
emissions from soil. 

Tash -1 

The C'ontractor shall deploy a Sunset sczni-continuous 0CiEC aerosol analvzer at the Duke rorest 
Blachwood Division Research Facilit}r (FAC'I'S 1) experiment at Eubanks Rd in Orange County, 
t`C. The Contractor shall collect continuous 3 hour min samples on the OC'-i; ✓ C instrument -with 
the systejn inlet located at the top of the Ring 6 central v, -alkup to ,,ver. The Contractor shall collect 
these data continuously tor 12 months. 

Operational details are ti -om Creron (2009; and are as lollov, , ss 

Or-anic and elemental carbon in 1'N4,. ;  (OC and EC respectivcly) are quantitied using an 
automated semi-continuous thermal-optical analyzer (Sunset Laboratory, 13eaverton, OR, IJSA). 
Anibient air is drawn at 8 L min I  throu ~_,h a 2.5 um aerodynainic diameter cut point cvclone (f3Ci1, 
:ne.. Waltham, Vlassachusetts, uSA) located 3-5 m ahove the pine eanopy at the center of Ring 6. 
'I'he cyclone is tolloxved bv a parallel-plate (20.3 x 3.2 cm) carbon impregnated fiber denuder 
(Sunset Laboratory. Beaverton. OR. liSA) to removc gas phase organic compounds. PN/1,_; in tne 
airstream deposits on a 17 mm circular quartz liber lilter (doubic thickness for reinforcement). 



sarziples use-d in IOGAPS PhI, , sampies. N_tetttods are discussed in detail in l:an ct al (20(_)51 
FS&T 3, 7:14pp 33145_31;0. 

'1 lie 'I SI coi:den,ation particle counter ~~ ili also be deployed at Ring 5. '1'he Contractor shall 
DrM idc instrument calibration data for the CT.Tt-1s to the WACOR ati %%ell. 

11.e W ACOR witl submit approximateiy ? samples per month (plus blanks) to the Contractor tior 
"C analvsis. "l'hc radiocarbon content wili be used to estimate the relative amounts of iossil fuel 

and non f<OssiI fuel retated carbon in thc atmospheric aerosol samples. The samples will consist o1' 
90 rnrn circular quartz fiber tilters ii -om a high-volume sarnpler located <3t Ring 6. These 
measurcments % ~ i11 be conducied bv the W ACOR. -I he Contractor shall perform radiocarbon (' -I C) 
analvses usin-,  the 	methods describcd bclwv. 

Filter Handlin<—l: 

t:sin ~ a cleat ~ pair of inetal t ~~'ee ~ers, reino ~ - e an ~~ obvious extraneous objects that are clearlv not 
i'M-2.5 particles, (e.g., insect parts) ,from the filters. Tor all 90-n11n dia filters, using a 75.7-min 
diameter punch. punch out the interior aerosoi deposit area of each iilter. and discard the outer, 
rin(~, . Return filters to their 1'etri coirrtai7iers, seal with teflon tape, wrap tivith 2 Ia\ ~crs ol'clean Al 
foiL arid place together in a zip-lok bag- 

The Contractor shall follo%ti the General Statenient of' C Procedures usc;d at theNational Ocean 
Sciences Accelerator Mass Spectronleter (INt ~ SANIS) Facilit}'. All laboratory preparations for 
AMS radiocarbon anal}-ses of submitted samples occur in t}te'vOSAMS Sarnple Preparation T,ab 
unless othenvise noted on the attached report of F'irial Results. Procedures appropriate to the raw 
material beinQ analyzed include: acid h ~ -droivsis (IIY)_ combustion (OC). or stripping ofCC), (Tas 
fiom water (WS) samples. Carbon diotide. ,vhether submitted directiy (U-S) or generated at the 
NOSA1`v1S Facility. is reacted with catalvst to lornn graphite. An Fe/I12 cataivtic-redtuction is used 
for aIl except verN small samples. where a CoiI I, catalytic-reduction is used . Graphite is pressed 
into tar<aets, wliich are ai:alvzed on the accelerator alon(y Gvith standards and process blanks. Two 
prirnary standards are used durino all '  4C measurements_ U}3S Oxalic Acid I(NIST-SRM-4990) 
and Oxatic Acid 11 (NIST-SRM-=1990C). The 3  'C activitv ratio of Oxalic Acid 11 (6 13 C =-17.3 per 
mil) tn C)xalic Acid 1(6 13 (' _-19.0 per mil) is taketl to be 1.293. Every ~roup of~ samples 
processed includes an appropriate blank, which is analvzcd concurrentiv -vvith t}xe group- Process 
blank materials include lAl:A C'-I C'arrara marble f'or inoruanic carbon and gas satnples: a 
Tolli-ison-NIathev 99.9999" ,0 uraphite pwvder ioi -  organic carbon samples; and a commercial tank 
of 14C - free CC)) for seawater satrnples. Fraction ?Vlodern (Fm) is a measurement of the deviatioil 
of the t 'C lC ratio of' a sample from "modern." Modern is defined as - 95% of the radiocarbon 
concentration (in AD 195O) of NBS C7xatic ;'lcid I normalired to 6 1 3 CVPDB =-19 per mii 
(C>lsson, 1970). AMS results are calculated using the internationally accepted modern value of 
1.I76 ~~0.010 x ~ 10 ~ t ~ (Karlen, et. al., 1964) and a final ~ 'C correction is madc to nonnalize the 
sample Fm to a 613CVPDI3 value of'-25 per mil. Stable isotope measurements of sample 6 1 'C 
used to correct Fm values are typically madc at the AOSAMS Facility by analvzino sub-samples 
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Cieron, C. (2009) "Carbonaceous aerosol over a I'inus taeda forest in central \orth Carolina." 
.At:nos peric t=.nvironnient  43:9 5 9-969. 

i)eliverables: After eacth montll of data collection. the Contractor shall deli-ver to :i1c WACC)R a 
report ,_in tab-deiiinited ASCII format) and database (in MS p;xcel format) summariziag tile OC 
(on?mic carbon). EC (cicinental carbon) CC (carbonate carbon). and TC (Total carbon) in the 
aerosol collected at tl-.e top of Ring 6. Instrunlent down-time, maintenance schedule, anci sample 
coilection period shall be rcported in addition to saniple volumes. 

Tasl: 5. 

An Itite-rated Organic Gas and I'article Sa:np!er (IOGAPS) vvill be operated and maintained by 
the W'ACOR at the top of' Ring 6. "I'he WACUR will submit quartz filters from this system to the 
C'ontractor. The Contractor shall analWc these periodic tilter sarnples for EC/OC 1CC''TC (usinc 
Sunset I,aboratories Instrument in EpA Lab E;580A) rontent using the methods of Hays et al. 
(2002). Rcmainder of filter material shall be stored at sub-frce71n0 temperature (-40°C) for later 
isotopic analysis andior chenZical tracer analysis as specitied by the WACOR for individual 
hlters. The C'ontractor sht3ll perforni UC/MS a7id total carbon analyses of 2-=1 backup 1'U f-' 

j 
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aeren.chris;epa.go lewis.charleswra epa. 
v result< 0426.x1s c,ov_ resAN_1122.xL previous sa.nple collections and analy ses. _ 

Task Ei. 

'I he contractor shall revise the (hralitv llssurance 1'rojcct Plan entitled "Qualit% Assurance Project 
Plali 1`or s'rescribed Fire Enlissions Vleasurements". Revision ?(or date), to inciude the activities 
described in ?'asks 1-5. The '\VACOR has reviewed this plan and found it to be suitable for this 
proposed %Vork Assignrnent. The cor_tractor shall adhere to the QA recquirements as delirlcated in 
Attach.ment 	to the Statement of ' ~X'ork. Work shall not commence until tl:c qualitv assurance 
documentation llas received oCficial approval f:rorn the F.PA Quality Assurance Staff_ 

A"I'"I'ACH_1I1•,NT 'tt`i TO TIIE STATENIEh`I' OF NVORK 

1\RNIRL QA Requirernents anc4 I9efinitions 

Iti accordance with f✓ I'A Order 5;60.1 A?, conformance to ANSI,'ASQC F-+ must be 
demonstt-ated by suhnzittim-,  the quality docun>entation described herein. :'111 qualitv -   
documentation shall be submitted to the (;ovcrnment for reviexv. I'hc Govcrtiment will rcvicv\ 
and return the quality documentation, with comments, and indicate approval or disapproval. If 
the quality documentation is rnot approved, it must be revised to address all conuncnts and shall be 
resubmitted to the Government for approval. Work involving environmental data collection, 
Lyeneration_ use, or reporting shall not commence until the Crovernment has approved the qualit -~ 

documentation. The QAi'P shall be suhmitted to the C1or-ernment at least thirtv ( i0) days prior to 
the be(Tinnin ~~ of am en%ironinental ciata gatherinU or generation activitv in order to allow 
sufticie?nt time for rev -ievv and revisions to be completed. After thc Government has approv ed the 
uualitv docurncntation, the Contractor shall also itnplenient it as written and approvcd by the 
CGovernment. 

Defniticrns: 

I:nvironmental Data -'I`hese are anv measurelnents or infornnation that describe 
enviromnental processes, iocation, or cornditions; ecolocical or health effects and 
consequcnces; or the perf'orrnance of environmental technologN. For EPA, environmental 
data include infornlation collected direczly from measurements, produced from sofh\ ~ are 
ruid models, and compiled fiom other sources such as data bases or the literature. 

Qualit),  Flssurance (QA) - Quality assurance is a system of managemcnt actiN ities to 
ensure that a process, itern. or service is of the type and quality necded by the customer. It 
deals «oth setting policy and running an administrative svstem ofmanagernent controls 



tha, cover plai:ning, implenicntation, and review ofdata collection activities and the use of 
daza in deeision making. Qualitv assurance is just one part of' a quality system. 

(,)uality Assurance Pro .ject 9'lan (Q.4PP) - t1 Q ,%PP is a documcnt that dcscribes the 
ncccssary uuality assurance, quality control, and other tecluzical activities that must be 
implemented to ensure that the results ol' the work performed will satisl'v the stated 
performance criteria. A Q.1U:" docu:nents pro;ect-specific inll ~ rmation. 

Quality C:on#t-ol (QC) - Quaiity control is a technical function that includes all the 
scientific precautions. such as calibrations and duplications. that are needed to acquire data 
ot 'I- no%vn and adequate qualit_V. 

Qua9ity Mana-ement Plan (QMP) -:~ QVII' is a document that describes an 
organiration'slprogram's quality system in terms of the ori-laniz.ational structure, policy' 
and procedures, 2unctional responsibilities of manauement and staff. Iines of authoritv, 
and requircd interfaces :ur those plannin;, implementing. documenting, and assessing all 
activities conducted. A Q>VtP doeuments the overall organization;`program, and is 
primarily, 	to multi-vear. multi-project efforts. An organization 7 slpropram's 
QMI' shall address all elements listed in the - IZequirements for Qualitv N1ana-ement 
Plans" in Appendix B of thc itiRViRI. QMl'. 

Qualitv System -A quality system is the means bv which an organization manaoes its 
quality aspects in a systematic, organized manner and provides a framcwori; for plamn - n~~, 

implementing, and assessing,  work performed bv an oroanization and lor carryinL,  out 
required qualitv assurance and quality control activities. 

IZ-2 - EPr'1 Requirements for Quality tilanagement Plans (EPtli?40/I3-01,`00 2-) %larch, 
2001, 

12-5 -[;P)`~, Requirements for QA Project Plans (1:PA,/2=10/I3-01/003) Marc11. 2001 

Substantive Chanoe - Substantive change is anv change in an activitv that may alter the 
qualitv of data bein" used. generated, or gathered. 

1;3'A's Qnality Systern Website: _---- 	-- —` 

1•;PA's llequirements and Guidance llocuments: 	IA V, 	 i ~ ~ :` . , t , 	_ 

Q  N1tNiF2L's Quality System Snecifications: 

( i) a descriptioil ofthe organization's Qualitv Svstem (QS) and intonnation regarding hoki 
this QS is documcnted, communicated and implemented: 



(2) an or2anizational chart sho«in, the position oi tlie Q.<% function: 

0) delineation o!'ihe authoritv and responsibilstics ofthe QA function; 

(4) the backuound and experience ot'tlhc i)A personnel who « ill be assigned to 'he project; 

(5) the oi-ganization's genzral approach for accorrnplishing tile t1A specifications in ttie SOW. 

Cateagon,  L,evel Designations (determines the level of QA required): 

~ Category I I'roject - applicable to studies performed to generate data used f'or enforcernent 
activities, litigation, or research proJect involvitip human subjects. The QAPP shall acidress 
all elements listed in R->. ~ 

Q C'ategorv II I'rojeet - applicabie to studies perl ~~ rmed to ~enerate data used in support of'thc 
development of env ironniental regulations oi -  standards. The QAPI' shall adciress all ele;nents  
iisted in R- ~ . 

C ategorr III I'rojee# - applicable to projects in ~~ ol ~-°ing applicd research or teelnolo<~ v 
evaluations. Tiie QAPP shall address the applicable sections ofR-5, as outlined in the 
;sIR%MR1, QAPP :equirements for the specific project type (see belo«). 

`ti Category IN" Project - applicable to projec-ts involvin ~,  basic research or preliminary data 
herin T  activities. The Q, ,\PP shall address the applicable sectiorns of'R-5. as o'utlined in thc 

NRVIRI, QAPP requirements for the specific project type (see belovO l . 
(ru?dance for QAT'Ps  bv 1'roject "I'ype (described in more detail on subsegiient Da ~~es): 

~~l~hese outFsnes of NRIvfRI. Q!iPP Requirernents for various project t ~-pes, from Appenaix 11 of 
the NRMEZI_ QMP, are condensed frorn typically applicable sections of R-55 (EPA Requirements 
for QA Project Plans) and arc intended to serve as a starting point ~vhen preparing a QAI'P. 
i -hese lists and their l(-)rmat maN not tit every research scenario, and Qt11'Ps must conf'orrn to 
applicable sections o# R- 5  in a«-ay that fullc describes the research plan and appropriate QA and 
Q(` measures to ensure that the data are of adequate qualitv and quantity to fit their intetndcd 
purpose. 

Applied Research i'roject - pertains to a study pertonned t.o generate data to demonstrate the 
perfonnance of accepted processcs or technologies under delir.ed conditions. - I- hese studies 
are ofteri pilot- or field-scale. ;Additional , uidance is given in "QAPP Requiretnent_s f'or 
Applied Rcscarcll Projects'". 

X Basie Research Projeet - pertains to a study performcd to generate data used to evaluate 



tulnroven theories, processes, or technolooies. 'I hese studies ai -e often beneh-sca[c. 
Additional ~_, uidance is -iven in "QAPP Requirements For 8asic Rescarcr, Projects' 

'CDesi;n, Construction, and/or Operatlon of Environmental Tcchmolagr ,  Project - pertains 
to environmental technology desitined, constructed andlor operated bv and/or for EPA. The 
t)APP shall address requirements in Part C o"Specifications and Guidelines ior Quatitv 
Svstems for Enviromnental Data Collection and F,nvironmental Technolony, --  ANSI `ASQC 
E4-i994- An:erican Socieri ~ for Qualitv Control, ~~liltivaukee, WI, Januarv 1995. E ~:PA 
-Guidance on Quality Assurance for I:nvironinental Technolo ~~y [)csibn, Construction and 
C)peration (QA/C;-I 1)" is in the tinal stapes of develop ~tlent. The final version will be posted 

upon compietton. 

f_ ~ lethod I3evciopmcnt Project - pertains to situations ~~~here there is no e ~ istinu, standard 
method, or a standard method needs to be si«nificantly modifed for a specific application. 
Additional -uidancc is given in "QAPP Requirements for tilethod I)evelopment Projects' 

~ Moc3el Develohment Projeet - includes all tvpes of mathematical models including static, 
dy-narni.e. deterministic, stoehastic, mechanistie, empirical, etc. Additional guidance is given 
in "Guidanee 1or Quality Assurance Project Plans for Ivlodelin" G-5Iti9, December, 2(1(1 2 _ 

SaanPlin ~ and .Ar► al~-sis Projeet - pertains to the collection and analy ~ sis ot samples with no 
objectives other than to providc characterization or monitorin ~ information. Additional 
-uidance- is givcn in "QAPP Requirements ~or Sampling and Anal ~-sis Projects. 

Secondary Data Project - pertains to cnvirotimental data collccted trom other sources, bv or 
f'or LPA, that arc used for purposes other than those originally intended. Sources niav 
inciude: literature.. iiidustry surveys, eompilations trom coniputerized databases and 
information systems, and computcrized or mathematical models of em ironmental proccsses. 
Additional «uidance is given in "QAPP Requirements Ior Secondarv Data Proiects" which 
corresponds to Chapter 3 of'R-5. 

QrAPP REQI1IRE1VIEti'I'S FOR Bf1SIC RESEARCH PItO.I4?C1'S 

_1 basic research project is a study performed tt benerate data used to evaluate unproven theories. 
processes, or technolo(lics. 

SEC'1'ION 1.0, P120.1!?C`;c OE3JECTIVES A'_vD ORGANI"LA'L'90N 

1 	 Statc the project objectives. 
? Identitv the responsibilities of all project participants (e.g.. Qzm ) P preparation, sample 

coliectioz: and analvses, data reductiorJvalidationJanalysis, report preparation, QA). 

SF;CTIO:Y 2.0, EXPa;RlNtrN"]"al. APPROACH 

?.l Uescribe the proc:,ss, site, 1'acility, apparatus, and/or cnvironmental system to be tested. 
2.2 Describe all known or pre-established test conditior?s and varianlcs, includin

~

~~ replicate 
esperimental run S .  

1 ', Describe the plarined approach (statistical and/ot -  non-statistical) tor evaluating projeet 

attachmeri - 1 to thc 5tat,:m_nt o; \l ork 



objcctiti , cs (i.c:.. data anal -~ sis). 

SFCT1C3ti 3.0. S,a.Mi'i.IN(s A4D NIEASUREN1E\"I' APPIZOACH ANl) I'R()('Fl)t.CtY1:S 

3.1 C`omplete a table sir;tilar to the totlo ~~~in~~ to s.;t ~~ marize tnc experimcntal srurr~ linLy strate(_jv to 
be used. _ 	 _.. 

SanpleiMeastireuient ~ Matnx 	Lieasurement 	t'requenc', 	1xper:mcntai

• 

ina! \o. Sampies 
 I tx at3on  1  

OC sample5 ,enerateti dt!rinsi experiment, as applicabie (c.ts_. blanks. replicate samples. spikes) 

3.2 C,oniplete a table sinlilar to the follo%ving to summarize the elperimcntai sanlpling and 
analvticaf proccdi:res to be used. 

- i 
Nlatrir 	Measureinent 	Sarrplrrt>' 	~ 1nal~ •si; 	Sa.nple 	~ Pre,cr ~~ atiorv 	1-ioldin ~~  
 ~1ea>u.c;ment 	~ "'tethod' 	Containerl 	5torage 	Time{s} -  

Vtethod' 	( 	 Cluantity  of 	j 
Sample 	 ~ 

'I'rovide details in *.ext. as necessary, if startdard method or SOP cannot be relerenced 
'f3oth to extraction <:nd ,tnahysis.. if applicable 

SEC`TIf)V 4.0, QA,'Qc' C11ECKS 

Com-nlete a table sirni!ar to the followinP, to sumrnarize QA/Q<' checks. 

Nlatrix 	h~tc suremcnr 	~ OAI{1C Check' 	Frequeney 	Acceptance Criteria 	~ Correc:ive ,Action ~ 	 - 	 — - 	 --- 	-- 	— 

~— 

`Include all QA,i(7C checks (experimentat and anal , rfical, as applicable) for accuracy, precision, 
dctection limits_ mas; balaace. etc. (c.g., matriK spikes, lab control samplcs, blanks, repiicates. 
surro ~,, atcs) 

SI:CTIt)N s.fl, DATA Ii2F:PURTInc 

Describe data reduction> pracedures specilic to tlze project. 

SECTIOV 6.0, RI;FERENCES 

Provide references to tnethods and gertnane prior puhlications. 

d1 AI.D1"TION, Ni'`s3EN APPLIC:AB'<,E... 

S If bulk sample(s) «-i11 be collected 	the field for use in laborator ~~° experiments, incllyde 
applicable infortnation from Section 2.0 of {J<1PP Requiremcnts j«r Sulrrplinl,, a10.417alYSis 
PrOJC'cL4. 

=1 to thc Stat,~ r=.I'm ,  of,  %k ~ nrk 



List all project-specikic tar ~,et analvtcs (i.e., vdhen a c:ass of compounds is specilied in tlie 
ic). 

S?:Idicatc if reportin ~~ is on a ~~~et or ciry «ci ~~ht basis (solid matrices only). 
~ Describe the metl:od used to establish steadv-state conditions. 
~ i)escribe how sampling equipment is calibrated. 
s[)escribe how cross-contamination between samples is avoided. 
_ 1k.scribe the procedures used to coliect representative samples. 

Descrihc sample packing and shippin-, procedures. 
Describe instrument calibration procedures and acceptance criteria ;f not included in a 
referenced method or SOP. 

QAPP IZF:QI;lRF.ME\TS P()I2 S:IVIPLINIG AND AtiALYSIS f'K®JECT5 

A sampling and analysis activity or project is typically defined as a study performed to (yenerate 
data to eiti:er monitor parameters on a routine basis or to characterize a particular population for 
later studics. The fol;o\.ving requirements should be addressed as applicable. 

SPCTI(3N 1.0, PIPC9JECT DESCRIPTI():` Altill ()ItGA1IZATIGN 

1.1 "l"he purpose of the studv shall be clearly stated in the sampling and analysis plar. (SA}'). 

12 Responsibilities and points of contact for each oroanization shall bc identified in the SAI'. 
:"his should include identiftcation of key personnel and'or organization(s) responsihlc for 
sanipte collection and custody, analytical an:i/or process mcasuremernts. data reduction_ 
report preparation. and quality assurancc. 

SLC"f`I(9\ 2.0, SAIVIPLIVG 

2_1 Sampl:ng points for all measurenlents (i.e., analytical, physical, and process, inctudinb 
locations and access points) shall be identified in the Sn.P wheneti°er possible. If thc specific 
iocations cannot be identified at the time ol'plan generation, discuss tiZe docuznentation 
andlor coinmunication nleclianism(s) for ensuring adequate infomiation is captured to later 
identifv samplir_g points. 

2.2 '1 he anticipated sampling frequency (e. 1g., hov, many samplin-, cvents and how of'ten evcnts 
occur), the number of' saniple types (e_ 1-.. nletals, VC)Cs. SVOCs. etc. ), and the minimum 
number of samples of each type taken at each e ,.ent shall be prov ided. 

Thc cxpected rneasurements (i.e., specific analytes) planned ti)r each sample type shall be 
summari7ed. 

?.=} If applicable, ,`~a~o~~n site-specitic factors that may affect sampling procedures shall be 
describcd. 

2.5 If applicable, anv site preparation (e. ti., sampling device installation, sampling port 
modifications) needed prior to sampling shail bc described. 

2.6 Each sampling procedure (including a list of eqiiipment needed and the calibration of this 

;lttach;n:°„_ : 1;o the Statcrtunt of lVork 



euttinrnent as appropriate) to be uscd shall bc discusscd or rcfcrcnccd. Maintcnance 
reyuirements.'proccdure.s (<:s appropriatc) tnust also bc addresscd in th,is sec:ion. 

?.7 lf cotn ~ositing or shlitting oi sarnples is planncd, the applicablc procedures shalt he 
described. 

2.8 A list of sample quantities to be collected, and the sample am.ount reqUired t'or each 
analvs1S. 1nclL:dlnL QC >atilple anal\"ti15. s,`lall b:: spe::.fled. 

='_. 1) Containers used for saraple collection, transport, and stora ~~ e fc ~ r each satnple type shall be 
describe(i. 

2.10 Sample preserx atioa niethods (f. ~., rcfrigcra:ion, acidification. c:/c.  ) sliall be described. 

?.I I iZec;uiremcnts for shipping sarnples shal} be described. 

2.12 Hoiclin« titnes requirements shall be noted. 

?.l ~ Procedures f-or :racking satnples in the laboratory and f-or maintainin ~~ cl~ ain-ol ~-custod ~~ 

when sampies re shipped shall bc descrihcd. COC' proeedures shall bc dcscribcd to cnsure 
that sarnple intesTritv is maintained (labeling, seals_ recor(is). 

2.14 Inforniation to bc recordcd and maintained bv 17c1d personncl shail be discussed. 

SEC'TION 3.0, TFSTINC; AnD MEAS'E1REMEA"1' PROTOCOI.S 

3.1 Each an•alNtical method to be usecl shall bc rcicrcnced. 11 ~ 1"s includcs fTA-approvcd and 
other validated nonstandard ancthods. 

3.2 tf applicable. nloditications to EPA-appro ,,ed or otller %alidated nonstandard mcthods shall 
also bc dcscribcd. 

SEC'Tiw 4.0, QAJQC C'HECKS 

4.1 'I'he SAP shall list and define ail calibrations and (1C: checks and'or proceditres used for the 
project_ bnth field and laboratory as needed.. 

4_2 For each specified calibration. QC check. or procedure, recluired fiequencies and acceptance 
criteria shall be included. 

SECTIt)! 5.0, DATA RE.DtIC"T1(3N AND ItEPC)RTING 

L)ata reduction procedures specific to the project, and aiso specifie to eac11 orqanization, 
shall be summarized. 

~ ? The reporting,  recquircments (e. 	units, reperting method [e. o.. « et or dr% ]) for each 
measurement and nra;rix sha11 be identified. 

A+.tx,:hr?3ent :i 1 ;o thc Statrntcnt iit % ~ ork 



S'r'.C'TI®N 5.0, RIE;PO3t"1 - INCF REQUIBZE:VPENI'S 

The deiiverables expected fcoaa eaelh organization responsible for f ield arnd./oi -  analptical 
act:%ities shall be des;:ribed. 

Attachment :;!:u the Sta.ennen; oi ~\ urk 
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